RNA-polymerase binding at the promoters of the rRNA genes of Escherichia coli.
The promoter region of two bacterial rRNA genes was investigated by electron-microscopic analysis of polymerase binding, transcription initiation and nitrocellulose filtration of RNA-polymerase-DNA complexes, using restriction endonuclease generated fragments of recombinant plasmids and a transducing phage. The following observations have been made: 1. Two transcription initiation sites have been located approximately 200 and 300 base pairs upstream from the beginning of the sequence coding for mature 16 S rRNA. 2. Polymerase binding at these sites can be observed electronmicroscopically and a 360 base-pair fragment containing these sites binds to nitrocellulose in the presence of RNA-polymerase. This complex dissociates even at moderately high (0.1-0.2 M) salt concentrations. Although transcription initiation is reported to be more frequent at the first of these sites, the binding is much stronger at the second site. 3. In the case of the rrnD gene, BamHI cleaves a few base pairs upstream from the first transcription start site. This cleavage destroys polymerase binding at this site but does not influence binding at the second site. 4. At higher polymerase/DNA ratio four weak but distinct and regularly spaced binding sites can be observed preceding the two initiation sites at approximately 1000, 820, 640 and 440 base pairs before the mature 16 S rRNA sequence. 5. An extremely strong binding site is located about 1300 base pairs upstream from the beginning of the 16 S rRNA sequence. Very little (if any) initiation occurs at this site. The possibility is discussed that the noninitiating binding sites preceding the two transcription start points might functionally belong to the promoter region.